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In his work on the volcanoes of Ecuador, Dr. Stiibel, who has devoted a long life
to the study of volcanic phenomena, sums up the conclusions to which he has come
with regard to the origin and history of the volcanic energy of the globe. Firmly
convinced that the source of this energy resides in the molten magma itself, he sets
out to show from the volcanoes of Ecuador, Mexico and Syria that the present foci of
eruption cannot be deep-seated, but probably lie at no great depth beneath the surface.
He conceives them to be entirely enclosed spaces of molten material, and believes that
the cause of their eruptive action is to be found in a cooling process, in the course of
which a more or less sudden increase of volume plays the most essential part. This
result is not brought about through the whole body of the magma, but different portions
are successively brought under its influence. He cites numerous observations on the
behaviour of melted substances at furnaces, laboratories, and at volcanoes like Kilauea,
to show how widespread is this expansion in the process of cooling. He emphasises
the important part taken by the gases in the magma, though he does not appear able
to understand how they of themselves can give rise to a volcanic eruption. He thinks
that as they rise through the magma they cause it to swell upward in the direction of
escape to the surface, and allow it to exert an enormous force on its surroundings. He
speculates further on the probable history of volcanic phenomena in the geological
past. Starting with the globe as a mass of molten material, he pictures the repeated
and gigantic outpourings of the magma over the thin crust, whereby the surface became
coated with a thick mantle of solidified rock.1 By this world-wide extravasation and
by the augmentation in volume of the constantly thickening crust, an imperceptible
increase of the earth's diameter is admitted as a result, with all the cosmical consequences
that would necessarily follow therefrom. Eventually, as the crust thickened the
contest between its resistance and the expansive force of the material reached a climax.
A grand "catastrophe" took place. Yast volumes of molten rock were discharged over
the surface far exceeding any discharges before or since ; but that episode marked the
close of the direct access of the great central magma to the surface. So vast, however,
was the volume of material then poured out that peripheral magma-reservoirs were
formed in it. These, which have necessarily been driven nearer and nearer to the
surface by the continuous cooling of the interior, are regarded as the sources of our
present active volcanoes. The author of this singular theory does not deal with the
evidence supplied by the widespread plications and overthrusts that the earth's crust has
undergone shrinkage rather than expansion. Nor is his explanation of the process of
eruption quite intelligible. It is not easy to understand how the cooling and con-
sequent expansion of the magma below Stromboli, for instance, could continue for many
centuries to maintain the same constant condition of eruptivity.
For some of the latest views regarding the nature and origin of
volcanic action we are indebted to Professor Arrhenius of Stockholm,
whose observations on the probable condition of the earth's interior have
been already cited (ante, p. 72), and who, bringing the results of modern
physical and chemical research to a consideration of the subject, confirms
what has been the growing belief on the part of geologists in regard to this
part of their science. Insisting on the enormous energy of the water-
vapour with which, at temperatures far above the critical point, the
magma is charged, he compares the process of the ascent and explosive
discharge of lava and fragmentary materials in a volcanic vent to the
action of a geyser. At a depth of 540 metres the vapour in the
magma must press upward through the molten mass in gas bubbles,
and as it escapes, the column of liquid is forced upward, sometimes
1 He terms this process " Panzeruiig," covering with a coat of mail.